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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cold forming tap in which tapping torque is low and durability 
is excellent by preventing increase of apparent area of a projecting portion due to interference of a 
grinding wheel. 

SOLUTION: Fig. 3 is a fragmentary enlarged front view of a male screw portion 3. A right side of 
Fig. 3 shows a leading part side of the male screw portion 3 and a left side of Fig. 3 shows a 
complete thread portion side of the male screw portion 3. A margin portion 5 is arranged so as to 
have a lead angle in the reversed direction with respect to the lead angle of the male screw portion 
3. In other words, because the male screw portion 3 according to the present embodiment is a right 
hand thread, the margin portion 5 is a left hand thread. As a result, the margin portion 5 is 
arranged so as to be approximately perpendicular to the direction of the lead angle of the thread of 
the male screw portion 3. Consequently, in a thread grinding process in which a grinding wheel is 
moved along the lead of the thread in order to grind the male screw portion 3, increase of the 
apparent width (area) of the margin portion 5 by the amount corresponding to the interference of 
the grinding wheel at the margin portion 5, as is in a conventional forming tap, does not occur. As a 
result, rotational resistance (tapping torque) in tapping can be reduced. 
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CLAIMS [Claim(s)] 

[Claim 1 ] It has the male screw section arranged in the shape of ****, the roll off of a minor 
diameter being formed successively by turns rather than the lobe projected in the direction of a 
path, and its lobe. In the cold forming tap which is made to carry out plastic deformation and forms 
a female screw by making the lobe of the male screw section eat into the surface section of a 
prepared hole in which it was prepared by the workpiece the lobe of said male screw section The 
cold forming tap characterized by having torsion of hard flow and being arranged to torsion of the 
male screw section. 

[Claim 2] It is the cold forming tap according to claim 1 which said male screw section sets a lead 
of screw angle to alpha, and is characterized by angle-of-torsion beta of the lobe being larger than 
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0 degree, and making it into 4alpha or the range of 1 0 degrees or less while the lobe of said male 
screw section has torsion of the male screw section, and torsion of hard flow and is arranged by 
angle-of-torsion beta to the axial center of the male screw section. 

[Claim 3] The oil groove is a cold forming tap according to claim 1 or 2 characterized by being what 
points [ as opposed to / when an oil groove is prepared in said male screw section / the axial center 
of said male screw section ] to parallel or the direction of slant, and extends in a part or the whole 
of the male screw section in the shape of a straight line. 

[Claim 4] The oil groove is a cold forming tap according to claim 1 or 2 characterized by being what 
extends in a part or the whole of the male screw section, having torsion of the male screw section, 
and torsion of hard flow by angle-of-torsion beta to the axial center of the male screw section 
corresponding to [ when an oil groove is prepared in said male screw section ] the lobe of said male 
screw section. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a cold forming tap, especially this invention prevents expansion of the 
appearance area of the lobe by interference of a grinding stone, and it relates to the cold forming 
tap which can raise endurance while it mitigates tapping torque. 
[0002] 

[Description of the Prior Art] Generally, a tap is used for formation of a female screw. There are a 
cut tap which mainly forms a female screw by deleting the surface section of a prepared hole, and a 
cold forming tap which forms a female screw by carrying out plastic deformation of the surface 
section of a prepared hole in this tap. Since a chip is generated at the time of tapping, a cut tap 
needs removal of a chip and has the difficulty that a result side becomes coarse. On the other hand, 
a chip is not generated at the time of tapping, and it has the description that the reinforcement is 
high while the result side of the cold forming tap of a female screw is smooth, and it is used in 
various fields from the former. V* < 

[0003] The male screw section 101 for the conventional cold forming tap 100 to carry out rolling 
of the female screw, as shown in drawing 6 (a) is formed in the tip side. Taper-like bevel-lead 101a 
and complete-thread-portion 101b are prepared in this male screw section 101, and the screw 
thread is formed in it along with the vine winding of a predetermined lead angle. Moreover, it has 
the abbreviation 4 square-shape-like cross section, and the male screw section 101 is formed in 
the screw thread of this male screw section 101 by turns along with the vine winding of the screw 
thread along the progress direction of **** by the four margin sections 1 02 which projected in the 
direction of a path, and the roll off 1 03 of the minor diameter formed successively by that margin 
section 102, as shown in drawing 6 (b). In addition, as shown in drawing 6 (a), each margin section 
1 02 which adjoins in the direction of axial center O is arranged in parallel with an axial center O. 
[0004] When forming a female screw, bevel-lead 101a of a cold forming tap 100 is made to spiral 
to the surface section of the prepared hole of a workpiece. Of this spirality, when the margin 
section 102 in bevel-lead 101a eats into the prepared hole of a workpiece and bevel-lead 101a 
(margin section 102) spirals further, plastic deformation (plastic flow) advances in the surface 
section of the prepared hole of a workpiece, and a female screw is formed. And the front face is 
finished by the margin section 102 of complete-thread-portion 101b to which the female screw 
formed in the surface section of the prepared hole of a workpiece subsequently spirals. 
[0005] 

[Problem(s) to be Solved by the Invention] However, as the conventional cold forming tap 1 00 is 
shown in drawing 7 , the screw thread of the male screw section 101 has lead angle kappa to each 
margin section 1 02 which adjoins in the direction of axial center 0 being arranged in parallel to an 
axial center O. Therefore, by advancing the grinding stone with which the screw thread was formed 
in the peripheral face in accordance with the lead of the screw thread, in the thread-grinding 
process which carries out grinding of the **** to the male screw section 101, interference of a 
grinding stone occurred in the margin section 102, it interfered and only the part of ** had the 
trouble that the width of face (area) of the appearance of the margin section 1 02 was expanded. 
Expansion of the width of face (area) of the appearance of this margin section 1 02 had the trouble 
that that margin section 1 02 suffered a loss at an early stage, with increase of the rolling load 
which causes the rotational resistance at the time of tapping, i.e., the increment in tapping torque, 
consequently acts on the margin section 102. 

[0006] This invention is made in order to solve the trouble mentioned above, it prevents expansion 
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of the appearance area of the lobe by interference of a grinding stone, and aims to let tapping torque 

offer the cold forming tap which was low excellent in endurance. 

[0007] 

[Means for Solving the Problem] In order to attain this purpose, a cold forming tap according to 
claim 1 It has the male screw section arranged in the shape of ****, the roll off of a minor 
diameter being formed successively by turns rather than the lobe projected in the direction of a 
path, and its lobe. By making the lobe of the male screw section eat into the surface section of a 
prepared hole in which it was prepared by the workpiece, plastic deformation is carried out, a 
female screw is formed, and to torsion of the male screw section, the lobe of said male screw 
section has torsion of hard flow, and is arranged. 

[0008] In a cold forming tap according to claim 2, in a cold forming tap according to claim 1 , said 
male screw section sets a lead of screw angle to alpha, and while the lobe of said male screw 
section has torsion of the male screw section, and torsion of hard flow and is arranged by angle-of- 
torsion beta to the axial center of the male screw section, angle-of-torsion beta of the lobe is 
larger than 0 degree, and let it be 4alpha or the range of 1 0 degrees or less. 

[0009] When, as for a cold forming tap according to claim 3, an oil groove is prepared in said male 
screw section in a cold forming tap according to claim 1 or 2, the oil groove points to parallel or the 
direction of slant to the axial center of said male screw section, and extends in a part or the whole 
of the male screw section in the shape of a straight line. 

[0010] When, as for a cold forming tap according to claim 4, an oil groove is prepared in said male 
screw section in a cold forming tap according to claim 1 or 2, the oil groove extends in a part or the 
whole of the male screw section corresponding to the lobe of said male screw section, having 
torsion of the male screw section, and torsion of hard flow by angle-of-torsion beta to the axial 
center of the male screw section. 
[001 1 ] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained with 
reference to an accompanying drawing. Drawing' 1 is the front view of the cold forming tap 1 in this 
invention, and is omitting and illustrating the shaft-orientations die length of the shank section 2. 
First, with reference to drawing 1 , the whole cold-forming-tap 1 configuration is explained. 
[0012] A cold forming tap 1 is a tool used for the application which forms a female screw in the 
prepared hole of a workpiece by delivery suitable for the turning effort and the lead of screw of the 
processing machine transmitted through the electrode holder (not shown) which mainly consists of 
the shank section 2 formed in the shape of a cylinder, and the male screw section 3 arranged in the 
tip side ( drawing 1 right-hand side) of the shank section 2, and holds the shank section 2. Of plastic 
flow, the screw thread can heap up in the prepared-hole surface section of a workpiece, and a 
female screw is formed in it. In addition, female screw processing by the cold forming tap 1 may 
not be restricted to machining by a machining center etc., but may be performed by handicraft. 
[001 3] It is formed in the shape of [ which the shank section 2 makes high speed tool steel the 
quality of the material, and has an axial center 0 ] a cylinder, and square-portion-of-shank 2a 
formed in the shape of a cross-section square is prepared in the back end side ( drawing 1 left-hand 
side). In addition, the quality of the material of the shank section 2 may not be restricted to high 
speed tool steel, but may consist of cemented carbide. 

[0014] The male screw section 3 is arranged in the tip side ( drawing 1 right-hand side) of the 
shank section 2. This male screw section 3 spiraled the inside of the prepared hole of a workpiece, 
is a part for forming a female screw (rolling), and is equipped with bevel-lead 3a and complete- 
thread-portion 3b. Moreover, the oil groove 4 is cut in the periphery section of the male screw 
section 3 in the direction of slant to the axial center 0. 

[0015] By eating into the prepared-hole surface section of a workpiece, and carrying out plastic 
flow of the workpiece, bevel-lead 3a is a part for carrying out rolling shaping of the female screw, 
and it is formed in the shape of [ used as a minor diameter ] a taper, so that the outer diameter goes 
to a tip side ( drawing 1 right-hand side). In addition, although the die length of bevel-lead 3a is used 
as two crests by this example, it may be the threads per inch of arbitration. 

[0016] On the other hand, complete-thread-portion 3b is a part which is acceptable to a workpiece 
and mainly raises finishing, the guide, or self-guidance nature on the front face of a female screw in 
a thread rolling process, carries out abbreviation coincidence with the configuration of the screw 
thread (trough) of the female screw which should carry out rolling shaping, and is formed in the 
prepared-hole surface section of a workpiece. 

[0017] An oil groove 4 is a slot for heightening the lubrication effectiveness in the rolling process 

3 



THIS PAGE BLANK (uspto; 



of a female screw, and supplies a tapping oil to a rolling side. Since it is formed in the shape of a 
straight line, this oil groove 4 extending in a back end side from the tip side of the male screw 
section 3, it can process this oil groove 4 easily after the thread-grinding process of the male 
screw section 3. 

[0018] In addition, the oil groove 4 may be formed in parallel to the axial center 0, or may be 
prepared in the shape of a spiral. Moreover, the oil groove 4 does not need to extend in a back end 
side from the tip side of the male screw section 3, and may be prepared in a part of male screw 
section 3. For example, it may be prepared only in the tip side of the male screw section 3. 
[0019] Next, with reference to drawing 2 , the cross-section configuration of the male screw 
section 3 of a cold forming tap 1 is explained. Drawing 2 is the sectional view of the cold forming 
tap 1 in the ll-ll line of drawing 1 . In addition, by drawing 2 , in order to make an understanding 
easy, drawing which cut the male screw section 3 along the bottom of thread of the screw thread is 
shown. 

[0020] The male screw section 3 is equipped with the cross section of the shape of an abbreviation 
octagon which consists of eight sides which curved to the method of outside, and the height from 
this cross-section section periphery (bottom of thread) is formed along with the vine winding of a 
lead angle predetermined in the screw thread of abbreviation homogeneity. In the cross sectional 
view shown in drawing 2 , the eight margin sections 5 projected to radial are formed in this screw 
thread, and the roll off 6 of a minor diameter is formed between each [ these ] margin section 5. 
[0021] therefore, the margin section 5 projected to radial to the screw thread of the male screw , 
section 3 and the roll off 6 of a minor diameter — the progress direction of **** — meeting — 
namely, the vine winding of a predetermined lead angle — meeting — alternation — and it is stood 
in a row and formed in the circumference of an axial center 0. In addition, since the margin section 
5 has predetermined angle-of-torsion beta (refer to drawing 3 ) and is arranged to the axial center 
0 so that it may mention later, each margin section 5 will shift and adjoin a hoop direction in the 
cross sectional view indicated to be other margin sections 5 which adjoin every 1 of vine winding 
lead (one rotation) along the direction of axial center O to drawing 2 . 

[0022] Moreover, on four roll off 6 which counters mutually of the eight roll off 6, the oil groove 4 
mentioned above has the shape of a cross-sectional-view semicircle, and is cut. In addition, 
especially the cross-section configuration of this oil groove 4 is not limited, and may be cut in the 
shape of a cross section of V characters. Moreover, the arrangement number of the oil groove 4 
does not necessarily need to be four, and may be a number of 4 or less or four arbitration or more. 
[0023] That is, the oil groove 4 does not need to be formed in the male screw section 3. It is 
desirable that an outer diameter considers as a slot-less type especially to the small cold forming 
tap 1 which has a comparatively small outer diameter, for example, the thing to about call M2.6. 
Tapping torque is small and is because there is little need for a lubricating oil. The slot grinding 
operation for cutting an oil groove 4 can be skipped by this, and the manufacturing cost of the part 
and a cold forming tap 1 can be reduced. 

[0024] Next, with reference to drawing 3 , the direction of torsion of the margin section 5 is 
explained. Drawing 3 is the front view of a cold forming tap 1 , and is the partial expansion front 
view having expanded and shown the male screw section 3 especially. In addition, in drawing 3 , in 
order to make an understanding easy, hatching (slash) is attached and illustrated in the margin 
section 5, and the drawing 3 right-hand side is a tip side (bevel-lead 3a side of the male screw 
section 3) of a cold forming tap 1 , and the drawing 3 left-hand side is a back end side (complete- 
thread-portion 3b side of the male screw section 3) of a cold forming tap 1 . 

[0025] To torsion of the male screw section 3, the margin section 5 has torsion of hard flow, and is 
arranged. That is, when the male screw section 3 is a right-handed screw, the margin section 5 
serves as left hand, and when the male screw section 3 is a left-handed screw, the margin section 
5 serves as right hand. 

[0026] In addition, since the male screw section 3 of the cold forming tap 1 in this example is a 
right-handed screw, the margin section 5 serves as left hand. Therefore, as the screw thread of 
the male screw section 3 is shown in drawing 3 , the margin section 5 will carry out a downward 
inclination towards a back end side ( drawing 3 left-hand side) to carrying out a rise inclination 
towards a back end side ( drawing 3 left-hand side) from the tip side ( drawing 3 right-hand side) of 
the male screw section 3 from the tip side ( drawing 3 right-hand side) of the male screw section 3. 
[0027] Consequently, the margin section 5 is arranged by the abbreviation right angle to the 
direction of the lead angle of the screw thread of the male screw section 3, as shown in drawing 3 . 
Therefore, in the thread-grinding process which a grinding stone is advanced in accordance with the 
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lead of the screw thread, and carries out grinding of the male screw section 3, like the conventional 
cold forming tap, interference of a grinding stone occurs in the margin section 5, and the thing [ 
that interfere and the width of face (area) of the appearance of the margin section 5 expands only 
the part of ** ] does not exist. 

[0028] Therefore, by preventing expansion of the appearance area of the margin section 5 by 
interference of a grinding stone, it compares with the part and the conventional cold forming tap, 
and the rotational resistance at the time of tapping (tapping torque) can be mitigated. Consequently, 
since the rolling load which acts on the margin section 5 is mitigable, the early deficit of the margin 
section 5 can be prevented and the cold forming tap 1 excellent in endurance can be obtained. 
[0029] Here, when the lead angle of the male screw section 3 is set to alpha, to the axial center 0, 
the range of angle-of-torsion beta of the margin section 5 is larger than 0 degree, and let it be 
4alpha or the range of 1 0 degrees or less. Thus, since the margin section does not become parallel 
to Axis 0 so that it may be the conventional cold forming tap by making angle-of-torsion beta of the 
margin section 5 larger than at least 0 degree, interference of a grinding stone can be controlled 
and mitigation of tapping torque and improvement in endurance can be obtained as a result. 
[0030] Moreover, it can control that are hard coming to push a cold forming tap 1 into shaft 
orientations at the time of tapping, consequently tapping torque increases by making angle-of- 
torsion beta of the margin section 5 into 4alpha or 10 degrees or less. That is, the direction of 
torsion of the margin section 5 has reverse torsion to the direction of torsion of the screw thread 
of the male screw section 3. Therefore, if angle-of-torsion beta of the margin section 5 is made 
large beyond the need, it will be hard coming to push a cold forming tap 1 into shaft orientations at 
the time of tapping. Then, this fault can be prevented by making the upper limit of angle-of-torsion 
beta of the margin section 5 into 4alpha or 1 0 degrees. 

[0031] In addition, the upper limit of angle-of-torsion beta means that it is a value with larger 
either which is 4alpha or 10 degrees, and the range below above-mentioned "(it indicated to claim 
2) 4alpha or 10 degrees" is not the meaning of excepting" 1 0 degrees or more angle-of-torsion beta. 
That is, for example, if the call of the screw thread of a cold forming tap 1 is M5x0.8, since it is 
lead angle alpha=3degree1 5\ 4 times (4alpha) of lead angle alpha become 13 degrees. In this case, 
not "10 degrees" but "13 degrees (=4alpha)" is applied to the upper limit of angle-of-torsion beta. 
[0032] On the other hand, if it is a major diameter or the cold forming tap 1 for the fine threads, 
lead angle alpha will become a comparatively small value (for example, alpha= 1 degree). 
Therefore, although 4 times (4alpha) of lead angle alpha become 4 degrees, not "4alpha (= 4 
degrees)" but "10 degrees" is applied to the upper limit of angle-of-torsion beta in this case. 
[0033] Next, the manufacture approach of the cold forming tap 1 constituted as mentioned above is 
explained, referring to drawing 3 . First, the thread-grinding process which carries out grinding of 
the screw thread of the male screw section 3 is performed to the peripheral face of the cylindrical 
material which consists of a metallic material of the predetermined quality of the material 
mentioned above. At a thread-grinding process, delivery of the shaft orientations which the 
peripheral face was made to attach and detach to a grinding stone to the grinding stone with which 
the screw thread was formed in the peripheral face, rotating a cylindrical material to an axial 
center 0, and suited the lead of the male screw section 3 is given to a cylindrical material. 
Consequently, grinding shaping of the screw thread (the margin section 5 which has angle-of- 
torsion beta, and roll off 6) of the male screw section 3 is carried out at the peripheral face of a 
cylindrical material. 

[0034] Here, although the margin section was arranged in parallel with an axial center O in the 
conventional cold forming tap therefore, in the thread-grinding process, it was difficult to control 
the bottom of thread width of face of the margin section. On the other hand, since the margin section 
5 is arranged in the direction of an abbreviation right angle to the lead of the male screw section 3 
as mentioned above, the cold forming tap 1 in this invention can control easily the bottom of thread 
width of face of the margin section 5 in a thread-grinding process. 

[0035] Therefore, the cold forming tap 1 to which the width of face of this margin section 5 was 
suitably adjusted corresponding to the quality of the material of a workpiece can be obtained by 
****ing the width of face (bottom of thread width of face) of the margin section 5, and controlling 
in a grinding operation. For example, by the cold forming tap which processes the comparatively 
soft quality of the materials, such as aluminum, by forming the width of face of the margin section 
5 small, tapping torque can be mitigated and, on the other hand, wear can be controlled by forming 
the width of face of the margin section 5 greatly by the cold forming tap which processes the 
comparatively hard quality of the material of stainless steel etc. 
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[0036] in addition, the diameter of a grinding stone is set up sufficiently greatly to the diameter of 
a cold forming tap 1 (for example, the diameter of a grinding stone is considered as 500mm of 
abbreviation to the cold forming tap 1 for M10), and is the factor to which this diameter difference 
also enlarges interference of the grinding stone in the margin section 5. However, if this diameter 
difference is made small, grinding effectiveness (productivity) practically permissible in a thread- 
grinding process cannot be acquired, and this grinding stone cannot be used. 
[0037] After a thread-grinding process shifts to the slot grinding operation for cutting an oil 
groove 4, and manufacture of a cold forming tap 1 completes it. That is, by performing surface 
grinding of the direction of slant over an axial center O to the male screw section 3, only a 
predetermined number makes the oil groove 4 of the predetermined depth extend in the shape of a 
straight line in a back end side from the tip side of the male screw section 3, and a cold forming tap 
1 is manufactured. 

[0038] Next, the tapping trial performed using the cold forming tap 1 constituted as mentioned 
above is shown below. A tapping trial is a trial which measures the tapping torque and thrust loading 
which are generated in case rolling of the female screw is carried out to the prepared hole of a 
workpiece. 

[0039] The detail items of a tapping trial are **-ed material:JIS-S45C, diameterrphiof prepared 
hole4.6x9mm (run through hole), tapping die-length:7.5mm, tapping rate:955rpm (15 m/min), an 
used machinervertical mold machining center, and a tapping oils:water-soluble-cutting-oil agent. 
[0040] Moreover, although the cold forming tap 1 (this invention article A is called hereafter) 
explained by this example, and a configuration and a dimension were the same, the margin section 5 
carried them out to the tapping trial using the axial center 0 and the cold forming tap (Elegance B is 
called conventionally hereafter) constituted by parallel (refer to drawing 7 ). in addition — this 
invention ~ elegance — A (conventional article B) — ,,a configuration — a call — : ~ M — five — x 

— zero . — eight — a bevel lead — three — a — die length — : -- two — a crest — a lead of screw 

— an angle — alpha — : — three — degree — 1 5 - ' - a margin — the section — five — angle of 
torsion -- beta — : — six — degree — 30 — ' (however, the former elegance B 0 degree) — it is . 
[0041] Drawing 4 is drawing having shown the result of a tapping trial, and compares and shows 
time amount transition of the tapping torque Y about Elegance B this invention article A and 
conventionally. Among drawing 4 , the axis of abscissa 1 0 shows the elapsed time X from tapping 
test initiation, and the axis of ordinate 1 1 shows the tapping torque Y measured in the tapping trial. 
Moreover, measured value 1 2 is the graph of Elegance B conventionally, and measured value 1 3 is 
the graph of this invention article A. 

[0042] Drawing 5 is drawing having shown the engine-performance ratio with Elegance B this 
invention article A and conventionally, and shows the engine-performance ratio about tapping torque 
and thrust loading. In addition, the engine-performance ratio in drawing 5 expresses the engine 
performance of this invention article A on the basis of the engine performance of Elegance B 
conventionally, and the engine performance of Elegance B is conventionally set to "1." Therefore, it 
has the engine performance which was excellent, so that the value of an engine-performance ratio 
was smaller than "1", namely, expresses that tapping torque and thrust loading are small. 
[0043] When the measured value 12 (conventional article B) and measured value 13 (this invention 
article A) in drawing 4 are compared, after tapping initiation, both tapping torque Y has the almost 
same inclination, and shows a standup rapidly. And in after this standup, the tapping torque Y in 
measured value 1 2 (conventional article B) is continuing going up with elapsed time X, having a big 
inclination. 

[0044] On the other hand, while the tapping torque Y in measured value 1 3 (this invention article A) 
is stabilized and maintains the value of abbreviation regularity, the absolute value also shows the 
small value as compared with measured value 1 2 (conventional article B). Consequently, the tapping 
torque engine-performance ratio in this invention article A was conventionally set to "0.83" to the 
tapping tprque engine-performance ratio "1 " of Elegance B, as shown in drawing 5 , and it was 
checked that the tapping torque Y of this invention article A had decreased 23% to Elegance B 
conventionally. 

[0045] Moreover, the machined surface of the female screw formed with this invention article A 
had the precision which was excellent as compared with the machined surface of the female screw 
conventionally formed with Elegance B, as a result of maintaining the value by which the tapping 
torque Y of this invention article A was stabilized and changing. In addition, the thrust-loading 
engine-performance ratio in this invention article A was what is not change substantially 
conventionally as compared with Elegance B, as shown in drawing 5 . 
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[0046] Next, the durability test result performed using the cold forming tap 1 is explained. In 
addition, a durability test measures the tapping number processible by the time the wear generated 
in bevel-lead 3a of a cold forming tap 1 exceeds the reference value defined beforehand. 
[0047] the detail item of a durability test ~ **-ed material:JIS-S25C and diameter of prepared 
holerphi — they are 13.2x30mm (blind hole), tapping die-length:30mm, tapping rate:220rpm, an 
used machine:horizontal-type machining center, deliveryrrigid, and a tapping oils:water-soluble- 
cutting-oil agent. 

[0048] in addition ~ this invention — elegance — A (conventional article B) — a configuration — a 
call — : — M — 14 — x — 1 .5 — a bevel lead — three — a — die length — : — two — a crest -- a 
lead of screw — an angle — alpha — : — two — degree — 05 — ' — a margin — the section — five 
— angle of torsion — beta ~ : — four — degree — ten — ' (however, the former elegance B 0 
degree) — it is . 

[0049] When the tapping number amounted to 5000 pieces, as a result of checking wear of bevel- 
lead 3a of Elegance B this invention article A and conventionally first in a durability test, Elegance B 
was the abrasion loss below a reference value this invention article A and conventionally. 
Subsequently, when the tapping number amounted to 1 0000 pieces, as a result of checking, while 
generating of wear beyond a reference value was conventionally checked in Elegance B, the deficit 
had occurred in a part of bevel-lead 3a. 

[0050] On the other hand, wear was advancing by normal wear, without a deficit generating this 
invention article A, when the tapping number amounted to 1 5000 pieces, and the abrasion loss was 
also below a reference value. Then, when the tapping number amounted to 1 8000 pieces, as for this 
invention article A, the wear beyond a reference value was checked. 

[0051] In addition, in the above-mentioned tapping trial and the durability test, when angle-of- 
torsion beta of this invention article A was set as monograph affairs other than the above 
(beta=2alpha), it set. Consequently, the property (tapping torque and endurance) which was most 
excellent at the time of the above-mentioned conditions (beta=2alpha) was shown. 
[0052] Moreover, as a upper limit of angle-of-torsion beta, in the tapping trial, angle-of-torsion 
beta was set up by 4 times the lead of screw angle alpha (beta=4alpha=1 3 degree), and angle-of- 
torsion beta was set as 10 degrees in the durability test (beta=1 0degree>4alpha). In this case, 
although tapping torque and endurance were inferior to the case where it is referred to as 
beta=2alpha, that improvement was conventionally accepted from Elegance B. Therefore, it is 
desirable to consider as 4alpha or 1 0 degrees or less in consideration of manufacture tolerance 
(dispersion) etc. as range of angle-of-torsion beta (upper limit). 

[0053] As mentioned above, although this invention was explained based on the example, this 
invention is not the object limited to the above-mentioned example in any way, and it can be guessed 
easily that amelioration deformation various by within the limits which does not deviate from the 
meaning of this invention is possible. 

[0054] For example, although the cross-section configuration of a cold forming tap 1 explained the 
case where it was formed in the shape of an abbreviation octagon, it is good also as the shape of 
abbreviation 3 square shape, and the shape of a polygon more than an octagon, for example. In this 
case, there is no need of forming the margin section 5 in all the parts projected in the direction of a 
path, and the margin section 5 may establish only two or more trains only of one train in the 
direction of an axial center also in the shape of which polygon. 

[0055] Moreover, surface coating processing may be performed to the front face by surface 
hardening, TiN, and TiCN coating by nitriding treatment, and the processing range may be the male 
screw section 3 whole, and a cold forming tap 1 may be the part. 
[0056] 

[Effect of the Invention] According to the cold forming tap according to claim 1 , to torsion of the 
male screw section, the lobe of the male screw section has torsion of hard flow, and is arranged. 
That is, to the male screw section of a right-handed screw, the lobe of the male screw section has 
left hand, is arranged, to the male screw section of a left-handed screw, has right hand and is 
arranged. Therefore, since each lobe which adjoins in the direction of an axial center of the male 
screw section is arranged in the direction which carries out an abbreviation rectangular cross with 
the lead angle of the screw thread of the male screw section, it is effective in the ability to control 
that interference of this grinding stone occurs in a lobe in the thread-grinding process which carries 
out grinding of the screw thread of the male screw section with a grinding stone. 
[0057] Therefore, since the load with which only the part is compared with the conventional cold 
forming tap, and is effective in the rotational resistance at the time of tapping, i.e., tapping torque, 
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being mitigable with a load, consequently acts on a lobe since it can prevent that the area of the 
appearance of a lobe is expanded by interference of a grinding stone is mitigated, it is effective in 
the ability to obtain the cold forming tap excellent in endurance. 

[0058] According to the cold forming tap according to claim 2, when angle-of-torsion beta of the 
lobe of the male screw section sets the lead of screw angle of the male screw section to alpha in 
addition to the effectiveness that a cold forming tap according to claim 1 does so, it is larger than 0 
degree, and considers as 4alpha or the range of 1 0 degrees or less. Therefore, since it has bigger 
angle of torsion than at least 0 degree, i.e., a lobe does not become parallel to the axis of the male 
screw section like the conventional cold forming tap, it is effective in the ability to control 
interference of a grinding stone, consequently tapping torque is mitigated, and endurance of the lobe 
of the male screw section improves. 

[0059] Here, the direction of torsion of a lobe has reverse torsion to the direction of torsion of the 
screw thread of the male screw section. Therefore, if angle of torsion of this lobe becomes large 
beyond the need, it will be hard coming to push a cold forming tap into shaft orientations at the time 
of tapping, consequently tapping torque will increase. However, in this invention, since the lobe of 
the male screw section is used as 4alpha or angle of torsion 1 0 degrees or less, angle of torsion of 
a lobe does not become large beyond the need, but can control the fall of the shaft-orientations 
pushing nature at the time of tapping. Therefore, it is effective in the ability to control the 
increment in tapping torque, consequently endurance can be raised. 

[0060] According to the cold forming tap according to claim 3 or 4, it is the case where the oil 
groove is prepared in the male screw section in addition to the effectiveness that a cold forming tap 
according to claim 1 or 2 does so, and when the oil groove extends in parallel or the direction of 
slant in the shape of a straight line and is formed in it to the axial center of the male screw section, 
it is effective in this oil groove being easily processible. 

[0061] Moreover, when extended and formed, the width of face of roll off is narrow, and even 
when there are few formation tooth spaces of an oil groove, it is effective [ it is the case where the 
oil groove is prepared in the male screw section, and / it can twist in the lobe and this direction 
which the oil groove has angle-of-torsion beta, namely, adjoin in the direction of an axial center, 
and ] in an oil groove being easily processible into this roll off. 
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